Background: labour is a stressful event for the fetus but is well tolerated by most fetuses. However, in some infants stress of labour in terms of metabolic acidosis can lead to Hypoxic Ischemic Encephalopathy (HIE). HIE around term remains a major cause of neonatal mortality and morbidity with lifelong chronic disabilities. Such insults are not limited to high risk pregnancies but can also occur in about 50% of low risk pregnancies. On current evidence, it is estimated that in about 10 of brain damaged infants, the cause is hypoxia during labour.There has been considerable interest in magnesium sulfate (MgSO 4 ) because magnesium alleviates excitotoxic damage by binding to the magnesium site on the NMDA (N-methyl-Daspartate) glutamate channel. Aim of the Work: magnesium sulphate (MgSo4) for fetal neuroprotection in patients presenting by intrapartum fetal distress at term. Patient and Methods: this is a randomized controlled trial (RCT). The current study was conducted to single term pregnant women who developed intrapartum fetal distress (as defined later) and need emergency CS (ceaseran section) according to Ain Shams protocol. This study was carried on 200 pregnant females, recruited from observation and labour wards of Ain Shams University Maternity Hospital. The current study was conducted to single term 200pregnant women who developed intrapartum fetal distress and needs emergency CS (cesarean section) according to Ain Shams protocol to examine the effects of administered magnesium sulphate .patient were invited to participate in the study after providing clear explanation of the study and its expected values. Result: patients were invited to participate in this study after providing clear explanation of the study and its expected values. The demographic data of included women showed no significant difference between groups in the age and gestational age There was a significant difference in Apgar score at 5 min between MgSo4 and placebo.MgSo4 had significantly lower the risk of decrease Apgar score < 7 at 5min(p:0.029) .Mgso4 also had significantly lower seizure attacks (p:0.002) and had highly significantly reduce NICU admission rate (MgSo4 group 20(20%) and placebo group 43(43%)(p: 0.001)).In MgSo4 group, 23 women reported adverse reactions associated with procedure. Among them, 16 (16%) reported only flushing and 7 (7%) reported only nausea. In placebo group, were 8 (8%) reported flushing and 2 (2%) reported nausea. Conclusion and Recommendation: magnesium sulfate is effective in reducing risk of Apgar score <7 at 5min. Magnesium sulfate appear to be effective in reducing seizure and NICU admission. Magnesium sulphate is associated with maternal morbidity rather than non exposure in the form of nausea and flushing. The improvement in short-term outcomes without significant increase in side effects indicate the need for further trials to determine if there are long-term benefits of magnesium and to confirm its safety.
INTRODUCTION
Labour is a stressful event for the fetus but is well tolerated by most fetuses. However, in some infants stress of labour in terms of metabolic acidosis can lead to Hypoxic Ischemic Encephalopathy (HIE) ( 
1,2,3)
.HIE around term remains a major cause of neonatal mortality and morbidity with lifelong chronic disabilities (4) . Such insults are not limited to high risk pregnancies but can also occur in about 50% of low risk pregnancies. On current evidence, it is estimated that in about 10 of brain damaged infants, the cause is hypoxia during labour (5) . Neonatal HIE is an acute, non-static encephalopathy caused by intrapartum or late antepartum brain hypoxia and ischemia. Persistent hypoxia implies "asphyxia", usually associated with hypercarbia and causing metabolic acidosis (6) . The latter -in effect, a cumulative oxygen debt -is quantified in blood by the base deficit value and the risk of damage. Ischemia (insufficient blood to supply needs) of the "nonessential" organs 1795 occurs in early hypoxia; with prolongation, the essential organs (brain, heart and adrenal glands) also become ischemic (7) . The challenge to obstetricians remains how best to recognize those babies at risk of this intrapartum insult both before and during labor. Many associations and risk factors are unavoidable or unrecognizable, and others are fairly common and associated with poor predictive value (4) . Such defects include mental retardation, seizure and particularly a virility of motor abnormalities often grouped as cerebral palsy. The fetus depends on the mother for placental exchange of oxygen and carbon dioxide. This in turn relies on adequate maternal blood gas concentrations, uterine blood supply, placental transfer and fetal gas transport. Disruption of any of these can cause fetal hypoxia. The causes of acute fetal hypoxia and subsequent acidosis include reduced uteroplacental blood flow, placental abruption or fetal cord compression. The consequences of acidosis depend on its severity and duration and also the condition of the fetus before the insult (8) . Thus an intrapartum monitoring tool with high accuracy is required to ensure fetal wellbeing and prediction and diagnosis fetal hypoxia and metabolic acidosis with subsequent neurological damage during labour (9) . Labor admission test refers to an electronic FHR monitoring tracing performed for 20 to 30 minutes upon admission to the labor and delivery unit (10) . Admission test helps to identify cases already hypoxic or those likely to be at risk later in labour.
Pre-terminal CTG patterns such as prolonged bradycardia complicated by variable or late decelerations for a period > 30 min and loss of beat to beat variability > 90 min inspite of doing conservative management, warrant immediate delivery without FBS (11) . Apgar score of less than 5 at 5 minutes and 10 minutes increased relative risk of cerebral palsy (12) . The Apgar score is affected by many factors, including gestational age, maternal medications, resuscitation, and cardiorespiratory and neurologic conditions. If the Apgar score at 5 minutes is 7 or greater, it is unlikely that peripartum hypoxia-ischemia caused neonatal encephalopathy (13) . Asphyxia leads to two types of cerebral insults: the primary neuronal injury that occurs at the time of the hypoxic-ischemic insult and the secondary neuronal injury that occurs over hours to even days following the accumulation of excessive intraneuronal calcium as a result of excitatory amino acid stimulation of the N-methyl-D-aspartate (NMDA) cell receptors, formation of free oxygen radicals and gene induction (14) . There has been considerable interest in magnesium sulfate (MgSO 4 ) because magnesium alleviates excitotoxicity damage by binding to the magnesium site on the NMDA (N-methyl-Daspartate) glutamate channel (1) . There is an evidence that it may also reduce secondary inflammation and associated injury (15) . Stabilized cell membranes inhibits free radical production and improves cardiovascular stability (16) . Aim of the Work: this study aimed to detect using of magnesium sulphate (MgSo4) for fetal neuroprotection in patients presenting by intrapartum fetal distress at term.
PATIENT AND METHODS

Study design:
A Randomized controlled trial (RCT). The current study was conducted to single term pregnant women who develop intrapartum fetal distress (as defined later) and needs emergency CS (cesarean section) according to Ain Shams protocol.
Study setting:
This study was carried out on 200 pregnant females, recruited from observation and labour wards of Ain Shams University Maternity Hospital.
Recruitment and initial assessment: Suitable women were invited to participate in the study then an informed and signed consent was obtained from them. When the patient consent is obtained, they were included into the study according to exclusion and inclusion criteria.
Inclusion Criteria
Intrapartum fetal distress with on duty consultant-based decision to preform emergency CS(caesarian section) in patients age 20-40 years old pregnant at gestational age 37 week or later.
Exclusion Criteria
Cases in which use of MgSo4 was contraindicated were: myasthenia graves or renal impairment or cases where MgSo4 was taken as a therapeutic measures such as: severe PET (preeclampsia) or where other confounders were presented such as: small for gestational date (SGA), multiple gestation are considered as exclusion criteria for this study.This study was approved by the Ethics Board of Ain Shams University.
The study was done after approval of ethical board of Ain Shams university.
Statistical Methods
Sample Size Justification
The required sample size has been calculated using the IBM© Sample Power© Software (IBM© Corp., Armonk, NY, USA).
The primary outcome measure is the proportion of patients with low Apgar scores (less than seven) at five minutes.
In a previous Cochrane review, Nguyen et al. (17) found a single RCT on the role of MgSO4 for neuroprotection of the neonate the incidence of Apgar score <7 at 5 minutes was 1.49% versus 2.9% in women receiving MgSO4 or placebo, respectively. The estimated relative risk was 0.51 with a 95%CI ranging from 0.05 to 5.46. Because of the limited evidence regarding the role of MgSO4 for the outcome measure, the present study would target an effect size that may be clinically relevant.
Accordingly, it was estimated that a sample size of 100 patients in each study group (total 200 patients) would achieve a power of 80% (type II error, 0.2) to detect a statistically significant difference between the two groups for a small-tomedium effect size (w) of 0.198 using a two-sided chi-squared test with a confidence level of 95 % (type I error, 0.05). Numerical data distribution was examined using the Shapiro-Wilk test. Normally distributed numerical data were presented as mean and SD. Categorical data were presented as number and percentage. The following tests were done:  Unpaired sample t-test of significance was used when compare between intergroup differences sample  Chi-square test of significance was used in order to compare proportions between two different categorical data,  Probability (P-value):  P-value <0.05 was considered statistically significant.  P-value <0.001 was considered as highly significant  P-value >0.05 was considered insignificant
PATIENTS AND METHODS
The study comprised 200 pregnant women. They were divided into two groups:
 Group A: pregnant women diagnosed to have intrapartum fetal distress who will receive MgSO4 (number 100).
 Group B: pregnant women diagnosed to have intrapartum fetal distress who will receive placebo (number 100).
Randomization and allocation
Randomization (balanced randomization of 1:1) was performed by computer generated sequence using MS Excel. The allocated groups was concealed in serially-numbered sealed opaque envelops that was only opened just after recruitment. Women in any of the groups were received the allocated treatment at least 20 minute before the procedure (emergency CS).
Study treatment and dosages:
 Test drug (MgSo4): group A received a single bolus dose of 4g MgSO4 slowly intravenous over 10 minutes.
 Placebo drug: group B was given an equal volume of isotonic 0.9% saline over 10 minutes.
Supplies and accountability:
The treatment was provided by on duty consultant-based decision Data collection and schedule: All patients eligible for the study underwent complete clinical examination , detailed medical history, "labor admission test" refers to an electronic FHR monitoring tracing performed for 20 to 30 minutes upon admission to the labor and delivery unit .Admission test help to identify cases already hypoxic or those likely to be at risk later in labour.
Each patient had a Case Record Form (CRF NO.1) in which the following data were recorded:  Patient number.  Age.  Past medical and surgical history.
 Menstrual history and contraceptive history: especially emphasis on LMP to determine the exact gestational age.  Clinical examination of the patients:  General examination vital data (blood pressure, pulse, temperature, respiratory rate).  Abdominal , and pelvic examination.  Fundal level will be done.  Fundal grip and pelvic grip will be done.  Intrapartum fetal heart rate (FHR) to detect viability and any abnormalities.
Examination of the fetus:
Fetal wellbeing was assessed in each case. The objective of monitoring the fetus in labor was to detect fetal abnormalities at a stage where they were reversible. The current modalities for the monitoring of the fetus were intermittent auscultation or CTG (cardiotocography). Full laboratory investigations. Adverse effects. The patient satisfaction.
Failed of procedure. Procedure [CRF NO.2]:
A sampling frame was drawn of all patients coming with the above-mentioned criteria.
 Group A: Magnesium sulphate (MgSO4).  Group B: Placebo (saline solution).
The procedure:
Pregnant women diagnosed to have intrapartum fetal distress in any of the groups received the allocated treatment at least 20 minute before the procedure (emergency CS). Patients in the active arm given MgSO4 and those in control arm was given the placebo according to randomization allocation.
Intrapartum fetal distress in the form of: persistent fetal bradycardia > 7 min, complicated variable or late decelerations for a period > 30 min and loss of beat to beat variability > 90 min inspite of doing conservative management.
Other measures to reduce the effect of hypoxia were applied to all participate through:  The position of the mother was changed to left lateral position (allow increased blood supply)  I.V. fluid bolus (to avoid maternal dehydration)  Oxytocin or cervical ripening agent were discontinued.  Fetal heart rate monitoring with cardiotocography was attempted.  If umbilical cord prolapse was noted, elevate the presenting fetal part until preparing for emergency operative delivery  After birth, Apgar score was used to identify distress newborn who need resuscitation.
Ethical and legal aspects Good Clinical Practice (GCP):
The procedures that were set out in the study protocol, pertaining to the conduct, evaluation and documentation of this study were designed to ensure that the investigator abided by the principles of good clinical practice and ethical principles laid down in the current revision of the Declaration of Helsinki. The protocol and all corresponding document were approved by ethical and research Committee of the Council of OB\GYN Department, Ain Shams University.
Delegation of investigator responsibilities:
The investigator ensured that all persons assisting with the trial were adequately informed about the protocol, any amendments to the protocol, the study treatment and them trial-related duties and functions.
Patient information and informed consent:
Patient consented to participate after explaining the nature, scope and possible consequences of the clinical study in an understandable form to her.
An informed consent document, in Arabic language, contains all locally required elements and specifies who informed the patient. After reading the informed consent document, the patients gave consent in writing by personally dated signature.
If the patient was unable to read, oral presentation and explanation of the written informed consent form and information supplied to patients was taken place in the presence of an impartial witness. Consent was confirmed at the time of consent orally and by the personally dated signature of the patient or by a local legally recognized alternative (e.g., the patient`s thumbprint or mark).
RESULTS
Figure 1: flow chart of recruitment of patients.
We approached 200 single term pregnant women conducted at Ain-Shams University Maternity Hospital who develop intrapartum fetal distress and needs emergency CS (cesarean section) according to Ain Shams protocol, to examine the effects of administered magnesium sulphate, patients were invited to participate in the study after providing clear explanation of the study and its expected values.
The demographic data of included women showed no significant difference between groups in the age and gestational age as shown in table 1. There was a significant difference in Apgar score at 5 min between MgSo4 and placebo as shown in table 2.
Assessed for eligibility on admission to labor ward n=250
Enrollment
Randomized (n=200)
•Allocated to group I intervention (n=100) (Will receive MgSo4) •Received allocated intervention (n=100)
•Did not receive allocated (intervention n=0
•Allocated to group II intervention (n=100) (will receive placebo)
•Received allocated intervention (n=100)
•Did not receive allocated intervention (n=0)
•Lost to follow-up(n=0)
•Discontinued intervention (n= 0) MgSo4 had significantly lower the risk of decrease Apgar score < 7 at 5min. Mgso4 also had significantly lower seizure attacks and had highly significantly reduce NICU admission rate as shown in table 3. Figure 3 : comparison between groups according to incidence of maternal adverse outcomes
DISCUSSION
To the best of our knowledge, this is the first trial to study MgSo4 to produce neuroprotection to full term fetus.The finding of our study demonstrated that use of MgSo4 to reduced the risk of low Apgar score at 5 min < 7 is superior to placebo. Also, our results showed that MgSo4 significantly reduced the attacks of seizures when compared to placebo. There was a significant difference in the need for NICU admission in MgSo4 group 20(20%) and placebo group 43(43%) but no significant difference in need for NCPAP in MgSo4 and placebo. Our study is in agreement with results of results of Nguyen et al. (17) who found a single RCT on the role of MgSO4 for neuroprotection of the full term neonate.Also, Nguyen et al. (17) stated that 135 women at least 37 weeks' gestation with blood pressure ≥ 140 mmHg systolic, ≥ 90 mmHg diastolic were randomized into MgSo4 group (n = 67) vs placebo group (n = 68), women were giveng a loading infusion of 6 g MgSo4 over 15-20 minutes followed by a maintenance infusion of 2 g per hour continued until 12 hours postpartum and an equal volume of a saline solution by infusion to placebo group. Crowther et al. (20) reported that mothers at risk of delivering before 30 weeks of gestation were given MgSo4 and neurodevelopmental benefits examined at 2-years-of-age, substantial gross motor dysfunction (3.4% vs 6.6%; RR, 0.51; 95% CI, 0.29-0.91) were significantly reduced in the MgSo4 group. Rouse et al. (21) performed a major randomized trial demonstrated that administration of a 6 g bolus over 20-30 minutes followed by 2 g/hr (discontinued if not delivered by 12 hours), to2241 women in gestational week (24 -32 ), significantly reduced the incidence of cerebral palsy, assessed at or beyond 2 years of age (RR 0.45; 95% CI 0.23-0.87 ). Crowther et al. (20) performed a randomized trial demonstrated that administration of (16mmol In our study, the number of NICU admission was 20 (20%) in mgso4 group and 43 (43%) in placebo group this difference was also highly significant clinically and statistically (P=0.001). Our results is not supported by Girsen et al. (25) who performed a randomized trial among 2166 term pregnancies with preeclampsia, 1747 (81%) received MgSO4 for eclampsia prophylaxis and 419 (19%) did not. NICU admission rates were higher among newborns exposed to MgSO4 vs unexposed (adjusted odds ratio 1.9, 95% confidence interval 1.3 to 2.6, P<0.001).
The results of this study had significant clinical implications as to improve Apgar score at 5 min in MgSo4 group and minimizing the rate of seizure and NICU admission. MgSo4 has most of the ideal neuroprotective agent in developing countries. The cost of a treatment course is acceptable per patient even for heights dose and long duration used in NICU. MgSo4 levels in serum and CSF are well controllable because they are easy to measure and follow compared to other calcium antagonists.The main limitation of the study is that range of results and other comparison studies, suggested that its effect depends on the timing of treatment, route of administration, different dose regimens and co-medication.
Conclusion and Recommendation:
Magnesium sulfate is effective in reducing risk of Apgar score <7 at 5min.
Magnesium sulfate appear to be effective in reducing seizure and NICU admission.Magnesium sulphate is associated with maternal morbidity rather than non exposure in the form of nausea and flushing.The improvement in short-term outcomes without significant increase in side effects indicate the need for further trials to determine if there are long-term benefits of magnesium and to confirm its safety.
